Introduction
Mediterranean vegetation appears in various parts of the world, in regions characterized by a Mediterranean-type climate, with hot, dry summers and mild, wet winters. One of the main areas of such vegetation lies around the Mediterranean Sea. This area is also the cradle of our civilization and so the human influence on vegetation has lasted for millennia. Because of fire-prone vegetation and summer drought, fire has always been a natural phenomenon of Mediterranean landscapes, but nowadays fires are more frequent, since 95% of all fires have anthropogenic causes (Alessandri et al., 2014; Henne et al., 2015) . Plants have adaptive traits to fires and sometimes fire even stimulates germination (Kavgacı and Tavşanoğlu, 2010) . According to a widely accepted opinion, the process of postfire reconstruction of vegetation is autosuccession (Kazanis and Arianoutsou, 1996) , whereby species appearing at the beginning of the succession behave like a species pool for recovery and the plant community changes in an alternation of abundance of species rather than in species composition. Seeders are plants that are destroyed by fire and they recover by germination of seeds, which are buried in the soil seed bank or held in a canopy in fire resistant cones (Tavşanoğlu and Gürkan, 2014) . With resprouters, the aboveground biomass burns and they regrow from rootstock, a thick trunk, or branches containing heath resistant buds (Tavşanoğlu and Gürkan, 2009; Kavgacı et al., 2010) . However, there is some evidence that vegetation recovery after fire does not always follow an autosuccession pathway (Kazanis and Arianoutsou, 1996) .
There have been many studies elaborating the process of recovery of Pinus brutia Ten. (Turkish red pine) forests after fire (Spanos et al., 2000; Tavşanoğlu and Gürkan, 2009; Kavgacı et al., 2010 Kavgacı et al., , 2016 . These were based on a chronosequence approach comparing different fire places with different postfire ages (synchronic approach) or carried out at permanent plots along a time scale (diachronic approach). Although these studies were based on the change in species richness and diversity with time, studies dealing with the classification of plant assemblages appearing along the recovery process are rare. This kind of studies can determine associations and their classification into a systematic system (Braun-Blanquet, 1964; Özyigit et al., 2015) . Such systematic treatment of communities enables the classification of vegetation within the EUNIS habitat classification system and it can also be used for other purposes, such as forestry, landscape planning, and nature conservation (Kint et al., 2014) . Determination of the distinct communities after fire can be very valuable to understand the postfire respond capability of the vegetation especially in terms of restoration since it gives information about the dominant species and their regeneration traits (obligate seeder or resprouter). Thus, this knowledge can effectively be used during postfire management works.
In this context, this work aimed to classify plant assemblages of different ages after fire in the field. We tried to discover whether distinct communities can be defined. Diagnostic species of individual communities were calculated and communities were classified with associations and higher syntaxa defined according to the standard synsystematic procedure.
Materials and methods

Study site
The study was carried out in Antalya Province, in southwestern Turkey (Figure 1 ). The climate is typically Mediterranean with hot, dry summers and mild, rainy winters. The average annual temperature is 18.6 °C and average precipitation is 1081 mm per year (Kavgacı et al., 2010) . The study area is geologically heterogeneous, with a mix of limestone with karstic elements and deposits of loosely cemented gravels, sandstones, and marls. The potential vegetation of the research area is forest of Pinus brutia, which is one of the main tree species of the region. It is a highly flammable coniferous species but adapted to regenerate after fire. According to the fire threat classification it is the most sensitive tree to forest fires in the region (Ertuğrul and Varol, 2015) .
Sampling
We use a space-for-time substitution method (Pickett, 1989) . Sampling was performed in nine areas, with different periods after fire: 1, 2, 3, 4, 7, 12, 20, 40 years, and a mature forest with an estimated age of 60 years. These sites were chosen according to the fire records of Antalya Forest Regional Directory. Vegetation samplings were carried out in late spring of 2007. We tried to understand the changes better during the postfire early years than mature stands, since the species turnover is faster in these periods than later. Hence, the postfire early years were intensively sampled. In choosing the study areas burnt in different years, we tried to select ecologically similar places as much as possible. Although this was difficult because of variability in bedrock, Pinus brutia is potential natural vegetation at all sites.
In each area representing different physiognomic characters from herb community to forest community, ten samplings with 10 m × 10 m sizes were carried out. They were randomly selected and sufficient to cover all species richness in each area. All species of high plants were listed and the cover of each one was visually estimated on a sevengrade scale (Braun-Blanquet, 1964) . We also recorded the structure of communities by dividing the entire vascular flora in three layers (herb, shrub, and tree). The plants were submitted in accordance to their vegetation layer in the vegetation table (see Appendix 1). Additionally, the coverage of vegetation layers, coordinates, altitude, aspect, slope, and bedrock were noted for each vegetation sampling (see Appendix 2).
Statistical analysis
The samples (hereinafter relevés) were stored in the Turboveg database program (Hennekens and Schaminée, 2001) . Hierarchical classification of the data set was carried out by PC-ORD computer program (McCune and Meffords, 2006) . The correlation coefficient was used as a resemblance measure and flexible beta with β: -0.25 as the grouping method. Various levels of division were accepted in the dendrogram, resulting in four clusters (A-D) interpretable in terms of a temporal scale. Additionally, the diagnostic species of the accepted clusters were identified by a fidelity measure in the JUICE program (Tichý, 2002) . The threshold of the phi value was subjectively selected at 0.50 for a species to be considered diagnostic (Chytrý et al., 2002) . Nonmetric multidimensional scaling (NMDS) of relevés was performed by the program package Vegan in the JUICE program (Tichý, 2002) as the ordination analysis to understand the temporal change of the vegetation.
The nomenclature of plants is according to Flora of Turkey (Davis, 1965 (Davis, -1988 Davis et al., 1988; Güner, 2012) , while phytosociological nomenclature was in accordance with Weber et al. (2000) .
Results and discussion
Group C comprises scrub and young forest communities that are 4 to 12 years old. Diagnostic are mainly scrub species: Arbutus andrachne, Bromus scoparius, Cotinus coggyria, and Myrtus communis subsp. communis.
Group D contains 20-year-old to mature forests. Diagnostic species are Myrtus communis subsp. communis and Pinus brutia.
General view
Semiruderal, opportunistic species profit from the open space and availability of released nutrients after fire. Soon after that, the nutrient content becomes lower and low scrub species germinate, while semiruderal species gradually lose their importance. This period lasts about 2 years, similar to other regions in the Mediterranean basin (Tessler et al., 2016) .
In the third year, low scrub vegetation develops. Among the species many resprouters that have recovered after fire can be found. These communities are up to 1-m high and build close stands, which does not enable an abundant appearance of annuals. Such vegetation can be termed garrigue (Galié et al., 2015) .
Higher scrub species gradually appear and overgrow low scrub species. This vegetation can be up to 5-m high. In time, some tree species start to dominate the vegetation, indicating development towards forest. These communities are initially a mixture of scrub species and young trees, but in a few years tree species will become dominant, which is already part of the next, final stage. Such vegetation dominated by scrub species can be termed maquis. This stage continues for about 20 years (Tessler et al., 2016) .
The last stage of succession is forest dominated by Turkish red pine (Pinus brutia). After the firm establishment of this forest, the coverage of scrub species diminishes. This is the potential vegetation of the region. These forests can be exploited for timber and other forest products. During this stage, the forest seed bank reestablishes and in the case of fire seeders can recover from the seed bank again (Kavgacı and Tavşanoğlu, 2010) . This stage appears after 20 years. Most of the fields covered by forests have been converted into arable, maquis, or other type of land usage in the region and fire was the one of the reasons for this conversion (Kurt et al., 2015 (Biondi et al., 2014) . Some annual species appearing in these communities may indicate classification within the order of annual, subnitrophilous, thermoxerophilous, herbaceous communities that grow in abandoned and fallow fields, along roadsides and in disturbed areas in the Mediterranean region: within the order Brometalia rubenti-tectorum (syn. TheroBrometalia) of the class Stellarietea mediae (Biondi et al., 2014) . However, the number of perennial species is higher than the number of annuals in this group. Therefore this community should be classified within the class Artemisietea. Furthermore, the community under consideration could be classified within the order Carthametalia lanati, encompassing nitrophilous vegetation dominated by thorny species of the family Asteraceae, with a late spring/summer life cycle favored by extreme grazing, which grows in the Mediterranean macrobioclimate (Biondi et al., 2014) . Trinajstić (1978) even distinguished a separate order (Inuletalia Trinajstić 1978 nom inval.) of semiruderal communities that appear on long-abandoned fields built by perennial high forbs and chamaephytes. Such classification needs further research though. On the alliance level, we cannot find an appropriate classification. Vicariant vegetation on the Iberian Peninsula is classified within Bromo madritensisPiptatherion miliacei, which encompasses subnitrophilous communities occupying roadsides, debris, sand dunes, and abandoned farmland, rich in chamaephytes and hemicryptophytes (Costa et al., 2012 serriolae ass. nova is relevé 7 in Appendix 1 (holotypus hoc loco: App. 1/7).
Garrigue
This vegetation is classified within the class CistoMicromerietea, encompassing all phryganas and garrigues in the eastern Mediterranean basin. Garrigues are fairly diverse in the eastern Mediterranean but the combination of species does not allow describing two classes, as is the case in the western Mediterranean, where one can be found on carbonate and the other on noncarbonate bedrock (Ononido-Rosmarietea and Cisto-Lavanduletea, respectively). The class Cisto-Micromerietea contains two orders; one is limited to the coasts of the Adriatic Sea, as Cisto-Ericetalia and the other, Cisto-Micromerietalia (incl. Poterietalia spinose-intermediae), encompasses all other garrigues of the eastern Mediterranean (Barbero and Quézel, 1989) . Classification within the order CistoMicromerietalia is widely accepted (Ayaşlıgil, 1987) but classification within alliances is not so clear.
Classification on the alliance level needs further research. We have accepted the classification proposed by Barbero and Quézel (1989) , who described the alliance Helichryso sanguinei-Origanion syriaci. This alliance can be found in the Near East and southern Turkey. Hardly any of the alliance diagnostic species (e.g., Micromeria myrtifolia) indicated by Barbearo and Quézel (1989) could be found in our communities. Further collection of material and analyses will be needed to discover the optimal classification scheme for the eastern Mediterranean basin.
Since the region is a biodiversity hotspot (Myers et al., 2000) , many endemic species can be found in those communities. We therefore decided to describe a new association: Phlomido grandiflorae-Cistetum salvifolii ass. nova with the nomenclatural type relevé 12 in Appendix 1 (holotypus hoc loco: App. 1/12). These are up to 1-m-high communities composed of low scrub, such as Cistus creticus, C. salviifolius, Phlomis grandiflora, and Micromeria myrtifolia, mixed with hemicryptophytes (Carex flacca, Stipa bromoides), therophytes (Trifolium campestre, Ornithopus campestre), and shoots of scrub and tree species (Quercus coccifera).
Maquis
Within 4 years of a fire, communities with a two-layered structure develop. These communities are dominated by evergreen scrub species belonging mainly to resprouters, such as Arbutus andrachne, Ceratonia siliquae, Fontaenesia phillyraeoides, Juniperus oxycedrus, Olea europea subsp. europea, Phillyrea latifolia, Quercus coccifera, and Similax aspera. Quercus calliprinos is treated in the paper as merely a synonym of Quercus coccifera (Güner, 2012) .
We classify all pine and oak woodlands and associated maquis of the Mediterranean basin within the class Quercetea ilicis. Some authors do not divide the class into orders and maintain a single order, Quercetalia ilicis (Akman, 1995) . We decided to accept the division of the class Quercetea ilicis into the order Quercetalia ilicis, comprising mainly forests and woodlands, and the order Pistacio lentisci-Rhamnetalia alaterni, comprising mantle, bush, coppice, maquis, successional stage on burned areas, and similar vegetation (Barbero and Quézel, 1983; Rodwell et al., 2002) .
We classify the community within the alliance Arbuto andrachnes-Quercion cocciferae. In the altitudinal gradient, communities of this alliance appear above those from the more thermophilous alliance Ceratonio-Rhamnion oleoidis Quézel, 1983, Quézel et al., 1992) . Communities of Arbuto-Quercion can appear as a forest mantle or successional stages of oak forests of Quercion ilicis or Quercion calliprini in the eastern Mediterranean. The alliance was described by Barbero and Quézel (1983) . They did not indicate the nomenclatural type (ICPN, Art. 5) but Querco-Phillyreetum mediae is the only appropriate element for typification, and so it should be accepted as holotype. There appears a bibliographic error, because the authors in the text wrongly quote ʺBarbero et Quézel 1975ʺ, but in references they give the correct year 1976. Since it is evident that the association was described on Peloponnese, the citation can be treated as a bibliographic error (in the sense of ICPN, Art. 2b ) and description of the alliance valid ). Here we define the type of the association Querco-Phillyreetum mediae that is relevé 6 in a Table 4 on page 15 (lectotypus hoc loco: tab. 4/6, p. 15) in .
The alliance Arbuto andrachnes-Quercion cocciferae is a vicariant alliance to the Rhamno lycioidis-Quercion cocciferae and Pistacio-Rhamnion (Quézel et al., 1978; Barbero and Quézel, 1983; Tsiourlis et al., 2009) . The maquis in the Aegean part differs from the maquis of the southern part of Turkey, since some of the species probably cannot be found in the south, such as Arbutus unedo, within associations such as Calluno vulgaris-Arbutetum unedonis, Arbutus unedo-Quercus coccifera (Quézel et al., 1978; Korkmaz et al., 2008; Özel et al., 2012) . Barbero and Quézel (1983) also described the association Arbuto andrachnes-Quercetum cocciferae calliprini but the association is not presented with any relevé material (ICPN, Art. 2) and the association name is composed of three plant taxa (ICPN, Art. 10). We therefore decided to compose a new name, Arbuto andrachnesQuercetum cocciferae Kavgacı et al. ass. nova with type relevé 47 in Appendix 1 (holotypus hoc loco: App. 1/47).
The maquis communities in the region dominated by Arbutus andrachne were classified by Akman et al. (1978) within Pistacio palaestinae-Quercetum calliprini. The association Pistacio palaestinae-Quercetum calliprini was described in Israel and Jordan (Zohary, 1960) and was also mentioned in the border area between Turkey and Syria (Nahal, 1961). According to Barbero and Quézel (1983) , this widely distributed association encompasses forest and maquis communities and should therefore be separated into several associations.
Arbutus andrachne appears as a dominant species in some other communities in the region, such as the Arbutus andrachne dominated community from the Köprülü Kanyon National Park, which was not assigned to an association but only attached to the alliance Quercion ilicis (Ayaşlıgil, 1987) . The maquis community poor in Mediterranean species from Kelkit Valley in the subeuxine part of the Black Sea region was described as CotinoArbutetum andrachnes and classified within Quercetalia ilicis (Karaer et al., 1999 (Karaer et al., , 2010 . Further research will be needed in order to find an appropriate classification system for these communities.
Forest
The forest vegetation is dominated by Pinus brutia. The vegetation nearly reaches its prefire floristic and ecological conditions within 20 years (Figures 2 and 3) . Some changes can appear over the course of time but they are never as intensive as in the earlier stages. The communities that are the fourth cluster (group D) in the dendrogram will continue to exist until another fire or timber harvesting.
The communities under consideration are classified within Glycyrrhizo asymetricae-Pinetum brutiae described by Kurt et al. (2015) on the eastern side of Antalya gulf. The communities can be found in the vicinity of Manavgatİncekum (Alanya) on the sea-facing slopes with brown soils over marl and marl calcareous rocks at altitudes between 50/100 and 400/500 m in the warm humid Mediterranean zone. They are characterized by local endemics such as Glycyrrhiza assymetrica, Sideritis congesta, Thymus revolutus, and Phlomis lunariifolia (Kurt et al., 2015) . The communities under consideration were sampled near the place where Kurt and collaborators described the abovementioned association. Since the floristic composition, distribution, and ecological conditions match those indicated in the description, it was decided to classify the community in this association.
The association can further be classified within Quercion calliprini. The alliance is widespread in southwestern and southern Turkey, Syria, and Lebanon and is a vicariant to Quercion ilicis. This alliance can further be classified within the order Quercetalia ilicis and class Quercetea ilicis (Akman, 1995) . We did not accept the distinction of forests between the more mesophilous order Quercetalia ilicis and the more thermoxerophilous order Quercetalia calliprini (Brullo and Spampinato, 2004; Brullo et al., 2008) .
Pinus brutia dominated forests are widespread in Turkey, where they can be found in various climates, from semiarid to rainy and from cold to warm types of the Mediterranean climate (Akman, 1995) . They are also widespread all around the eastern Mediterranean and it is difficult to say whether these stands are primary or they are influenced by human activities (Quézel et al., 1978) . They can be found on calcareous bedrock, terra rossa, marls, marl-limestone, and even on ophiolite bedrocks. They can also be found in thermo-, meso-, and supraMediterranean regions. This great diversity in bedrock and climate, as well geographical distribution, has caused significant differences in species composition of the communities. Pinus brutia dominated forests are therefore classified within various alliance and order syntaxa; to mention only that on a class level they are classified within evergreen vegetation Quercetea ilicis and thermophilous deciduous forests Quercetea pubescentis Barbero and Quézel, 1979; Varol et al., 2006) .
The current tendency in synsystematics is in favor of taking into account the physiognomic features as well. This caused Biondi et al. (2014) 
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